Introduction
There were three recognised influenza pandemics during the 20th century, in 1918-19, 1957 and 1968 , causing an estimated 40-55 million deaths worldwide, as well as major social and economic disruption. 1 It is highly likely that a further pandemic will occur; however the timing and impact of its spread is impossible to predict. The UK Pandemic Influenza Plan sets out clinical attack rates and case fatality rates for a range of possible scenarios, from a base scenario giving rise to 53,700 excess deaths, to a worst case scenario causing 709,300 deaths in the UK. 2 It is therefore essential to have careful planning and framework ready for a range of potential scenarios. The UK Department of Health has set out a framework for surge capacity and prioritisation in health services for pandemic influenza which states that during the peak of a pandemic there could be up to ten times as many patients requiring ventilator support in the critical care unit than there are beds available. 3 The expectation, based on NHS Emergency Planning Guidance, 4 is that critical care units should, in the event of increased demand, be able to increase capacity by 100%. In such a situation, healthcare professionals would be faced with difficult decisions and choices due to the limitations and demand for treatment and beds. Any decision-making tool or guidance must have a good ethical basis, as any decisions must be made openly and honestly for patients and families to be able to understand the basis behind such decisions. It is important to stress that any guidance should apply to all critical care referrals, given the importance of maintaining the ethical principle of equal opportunity of critical care access.
The surge capacity framework explains the need for a rational, non-arbitrary, objective triage system for admission to the critical care unit, and suggests the use of the Sequential Organ Failure Assessment (SOFA) score as a tool for triage, based on the work from Christian et al. 5 The SOFA score was first described by Vincent et al in 1996, and gives a score based on a variety of easily measurable parameters for six organ systems to give an overall score which can aid objective clinical decision-making. 6 It has been validated in the critical care setting against a number of different conditions, and has been shown to have a good correlation between predicted and observed patient outcomes. [7] [8] [9] The SOFA score is set out in Table 1 , and has been combined with a list of inclusion and exclusion criteria for admission to the critical care unit which are listed below. 
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Original articles • Known, advanced and irreversible immunocompromise • Severe and irreversible neurological event or condition • End-stage organ failure meeting the following criteria:
-Heart: New York Heart Association (NYHA) class III or IV -Lungs -COPD with FEV 1 <25% predicted or baseline PaO 2 <7.33 kPa -Cystic fibrosis with FEV 1 <30% after bronchodilator or baseline PaO 2 <7.33 kPa -Pulmonary fibrosis with VC or TLC <60% or baseline PaO 2 <7.33 kpa -Primary pulmonary hypertension with NYHA class III or IV failure -Liver: Child-Pugh Score >7 • SOFA score >11
A study was performed in the critical care unit at Wirral University Teaching Hospital over a one-month period using the SOFA score as a tool for triage. Wirral University Teaching Hospital is the main acute hospital site on the Wirral. It has 1,092 acute medical and surgical beds and treats approximately 94,000 in-patients per year. Within the critical care unit there are seven level three beds, two renal beds and nine level two beds. Serial SOFA scores were calculated for each patient on the critical care unit during this time, identifying patients who would not fit admission criteria using the score and assessing the subsequent impact on bed occupancy and critical care capacity.
Methods
During the period 3rd November-1st December 2008, daily records were compiled for each patient on the unit, including: • Reason for admission • SOFA score • Exclusion criteria • Length of stay on the unit • Discharge outcome.
The patients were followed up one month later to review discharge outcome. We identified which patients met exclusion criteria and reviewed their length-of-stay to assess how many bed days would have been made available if the scoring system were used in the event of a 'flu pandemic.
SOFA scores were collected routinely on all admissions. For the purposes of the study, data were anonymised, confidential and had no impact on treatment; in view of this ethical committee approval was waived. The data was collected by a critical care consultant and Foundation Year 2 doctor working on the critical care unit who were familiar with the use of the SOFA scoring system.
Results
Over the one-month period, there were 78 patients on the critical care unit who used 311 bed days overall. Fifty-nine (76%) patients complied with the inclusion criteria for admission to critical care according to SOFA scoring and 19 patients (24%) met exclusion criteria either on admission to the unit (17 patients) or during their stay (developing multiorgan failure with increasing SOFA scores: two patients). Causes of patients meeting the exclusion criteria are set out in Table 1 The SOFA score.
Exclusion criteria met Number of patients meeting exclusion criteria
Known advanced metastatic malignant disease 5
Child-Pugh score >7 2
New York Heart Association class III or IV 2
Severe trauma 2
Severe and irreversible neurological event or condition 3 SOFA score >11 5 Table 2 Patients who met the exclusion criteria.
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Length of stay
In total over the study period there were 493 bed days (number of beds × number of days), of which 311 (63%) were occupied. Patients who met the exclusion criteria used 113 bed days (36%). The average length of stay overall was 3.9 days (range 1-20). The average length of stay for patients meeting the inclusion criteria was 3.4 days (1-11) , and the average length of stay was 5.9 days (1-20) in those who would have been excluded.
Patient outcome
Of the 19 patients who met the exclusion criteria, 12 (63%) died in hospital during the same admission, either on the critical care unit or after discharge to another ward. In the onemonth review, three patients (16%) were still in-patients, and four (21%) had been discharged home. Of the 59 patients who fit the inclusion criteria, 10 (17%) died in hospital during the same admission, 45 (76%) were discharged from hospital either home or into a nursing or residential home, one was transferred to another hospital for specialist input, and three (5%) were still inpatients at the one month review.
Reasons for admission
The most common reasons for admission to the critical care unit were post-elective or emergency surgery, and respiratory failure (particularly community-acquired pneumonia). Postelective surgery patients used 41 bed days (13%) overall and post-emergency surgery, 74 (24%). All reasons for admission are shown in Table 3 .
Discussion
The results of this study show that using the SOFA scoring system as a tool for triage during a pandemic 'flu situation, the critical care unit at Wirral Hospital could free up approximately one-third more bed days. This coupled with other measures set out by the national framework, such as reducing or cancelling elective surgery, could help the hospital deal with the high demand for critical care beds that has been predicted if a further pandemic were to occur. The SOFA score meets the criteria set out in the national framework as it helps the clinician to make difficult decisions regarding admission to critical care objectively and rationally. It must be stressed that the use of such a scoring system is designed to complement, and not replace, overall clinical judgement.
It has also been highlighted that those patients who met exclusion criteria had longer average lengths of stay and had a much higher mortality rate that those who met the inclusion criteria. This shows that in a pandemic situation, using the SOFA score as admission criteria to the unit, there could be a higher rate of flow through the unit and it may be easier to identify those patients who would not benefit from further critical care treatment. It also shows that within the population of the study, the SOFA score was valid in predicting patient outcomes. This study was also useful in that it allowed staff to become familiar with the use of the SOFA scoring system, which would aid quick implementation of the system in a 'flu pandemic situation.
The recent outbreak of the variant A/(H1N1) strain has increased the pressure to have acceptable guidance in place to deal with any eventual pandemic. We feel that the adoption of the SOFA scoring system, combined with inclusion and exclusion criteria, can be an important adjunct to clinical decision making when managing any surge capacity. Although not perfect, it is reproducible and affords the opportunity to record the basis of how difficult decisions may be reached. As new information emerges regarding the actual pathophysiology and prognosis of any new viral illness, the scoring system could be modified appropriately.
